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SUMMARY:

The acute inhalation toxicity of HFC-236FA was evaluated in this four-hour, single
exposure study in five male and five female rats. The test article was administered via
whole-body exposure as a vapor at a mean concentration of 457,000 parts per million
(ppm). The exposure atmosphere was characterized by gas chromatography. Following
the exposure, surviving animals were maintained for a 14-day observation period.

" Parameters evaluated were mortality, clinical observations, body weights and gross
Necropsy.

None of the rats died.

During the exposure, hyperactivity and then prostration were noted for all animals. At the
one-hour post-exposure observation, there were no pharmacotoxic signs noted. All animals
appeared normal on day 1 and for the remainder of the study. There were no other
remarkable findings noted.

Two females exhibited slight body weight loss from day O to day 3 (less the 4% of day 0
weight). All rats appeared to have normal body weight by day 14 of the study.

Four animals had dark red lungs noted at necropsy. Two females had cysts on the kidneys
and one female had an enlarged pituitary gland. There were no other findings at the
scheduled necropsy.

Based on the data obtained from this study, the LC,, of HFC-236FA was found to be
greater than 457,000 ppm when male and female rats were exposed to the material as a
vapor for a single, four-hour period.
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INTRODUCTION:

The objective of this study was to determine the acute inhalation median lethal concentration
(LCs) and evaluate potential adverse effects of the test material when administered as a
single, four-hour inhalation expesure to rats. The inhalation route was selected since
inhalation was considered a potential route for human exposure to the test material.

The protocoi was designed and the study was conducted in general compliance with the
following guideline: - Organization for Economic Cooperation and Development (OECD):
Guideline No. 403, Acute Inhalation Toxicity, May 12, 1981.
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Acute Inhalation Toxicity Study

of HFC-236FA in Albino Rats

EXPERIMENTAL DESIGN:

This study consisted of one group of five male and five female albino rats. This group was
exposed for four hours to a vapor concentration of the test maserial. Following the
exposure, all survivors were maintained for a 14-day observation period. Body weights and
observations for clinical signs were conducted periodically throughout the study. All
animals underwent a gross necropsy.

The following table summarizes the experimental design;

Group Target Exposure
Number Concentration (ppm)
1 500,000
Experimental Start Date: April 3, 1996

Experiniental Termination Date: April 17, 1996
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MATERIALS AND METHODS:

Test System:
Species:
Strain:

Justification for Selection:

Source:

Number on Study:
Body Weight Range:

Age at Start of Study:
Method of Identification:

Housing:

uarantine:

Food and Water:

Experimental Conditions:

DuPont HLO 74-96

Rat
Crl:CD®BR, Sprague-Dawley derived

Thisspeciaandsu'ainofanimalisrecognizedtobe
appropriate for acute inhalation studies.

Charles River Breeding Laboratories, Inc.
9801 Shaver Road
Portage, MI 49081

Five males and five females

240 to 272 grams at initiation of exposure
Young adult

Ear tag

Individual suspended wire-mesh cages. The animals were
maintained by the animal husbandry staff of WIL
Research Laboratories, Inc., in accordance with Standard
Operating Procedures.

The animals were acclimated to laboratory conditions for
a minimum of seven days prior to initiation of exposure.

Purina® Certified Rodent Chow® #5002 and tap water
were provided ad libitum except duing exposure when
food and water were withheld. Analysis of feed was
performed and provided by the manufacturer. Water was
analyzed in accordance with Standard Operating
Procedures. Contaminants were not present in feed or
water at levels expected to interfere with the objectives of
the study. Results of analyses are available upon Sponsor

reduest.

Animal room with controlled temperature (71-73°F),
humidity (24-54%) and light (12 hours light/12 hours
dark).
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Test Material Data:

Identification:

Source:

Date(s) Received:
Lot Number:
Purity:

Stability:

Physical Description:
Storage Conditions:
Test Material Preparation:

Exposure Methods:

DuPont HLO 74-96

HBFC-236FA

E.1. DuPont/Stine Haskell
Elkton Road

Newark, DE 19711
March 8, 1996

73550

>99.5%

Tesi material stability data are the responsibility of the
Sponsor.

Compressed gas in low-pressure cylinder
Sealed container at ambient temperature

The test material was used as received from the Sponsor

The exposure was conducted in a 110-L acrylic and glass exposure chamber. The animals
were caged individually during the exposure.

Test Material Generation Methods:

Test material vapors were generated directly from the low pressure compressed gas cylinder
using an appropriate regulator and flow meter. Compressed air for dilution was
supplemented with pure oxygen (99%) at a rate sufficient to maintain an acceptable oxygen
content level within the chamber. '

Methods for Characterization of Exposure Atmospheres:

Nominal Concentrations:

Nominal exposure concentrations were calculated as the ratio of the test material gas flow
divided by the total flow through the chamber which is the sum of the test material flow,
compressed air flow and pure oxygen flow. .
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Acwal Concentration:

Actual exposure concentrations were measured by injecting samples into a Hewlett-Packard
5890A Series II Gas Chromatograph (GC) with a 3396A integrator. Samples were collected
in a 60-cc syringe through a septum port on the side of the chamber. Approximately 20
cc was withdrawn and transported to the GC where the entire volume was injected into the
gas-sampling loop. The 0.25 ml volume of the loop was then automatically injected onto
the column and subsequently to the detector.

The following table summarizes the gas chromatograph conditions:

Instrument: - Hewlett Packard 5890A Series II and a 3396A Integrator

Column: Nine-meter X 1/8" OD stainless steel with 3% SP-1500
on Carbopack B, 80/120 mesh

Carrier: Helium at approximately 19 ml/min

Column Temperature: 175°C, Isothermal

Detector: Flame Ionization at 200°C

Injection Port Temperature: 250°C
Retention Time: Approximately 1.9 minutes

Sampling Syringe: 60-cc BD plastic disposable
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OBSERVATIONS:

Mortality:

The rats were observed during exposure and within one hour of removal from the exposure
chamber/system on day 0 and twice daily thereafter for 14 days.

Clinical Obser;rations:

The rats were observed during exposure and within one hour of removal from the exposure
chamber/system on day O and once daily thereafter.

Body Weights:

Body weights were obtained immediately prior to exposure on day O and study days 3, 7
and 14.

MNecropsy:

All animals were euthanized after the 14-day observation period and underwent a gross
necropsy. Animals were euthanized by intravenous injection of sodium pentobarbital. The
major organ systems of the cranial, thoracic and abdominal cavities were examined for all

animals.




WIL-189022 . S DuPont HLO 74-96
DuPont Fluoroproducts

RESULTS:
Characterization of Exposure Atmospheres:
Environmental Conditions (Table 11):

Mean temperature and relative humidity of the exposure atmosphere are summarized in
the following table:

Group Temperature (°C) Relative Humidity (%) Oxygen (%)
Number Mean _S.D. N Mean SD. N Mean _SD. N

255 457 12 420 916 12 215 533 12

Although the protocol specified an exposure chamber temperature of 20-24°C, the
measured chamber temperature during exposure ranged from 19.7 to 30.8°C. There
was no evidence that this deviation had any effect on the health of the animals.
Therefore, this deviation was considered to have no impact on the scientific validity,
integrity or outcome of the study.

Nominal Concentrations:

The following table summarizes the data used for determination of nominal xposure

concentrations:
TM Flow Total Flow
Group Rate Rate Nominal Exposure
_Number ~ _(IPM)  _(APM) Concentration (ppm)_
1 8.8 18.7 471,000

While the protocol specified a chamber ventilation rate (CVR) of 12-15 air changes per
hour (ACPH), only 10.2 ACPH were achieved. The 12-15 ACPH is so specified to
ensure a sufficient amount of oxygen is present during non-oxygen-supplemented
exposures. However, since oxygen was supplemented on this study and found to
average 21.5%, the deviation from che protocol-specified CVR had no effect on the
outcome of this study. '

-11-
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Actual Concentrations:

The following table summarizes the actual exposure concentration data:

Mean
Group Concentration  Standard Number of
Number (ppm) Deviation Samples
1 457,000 23,634 10
Mortality:
None of the rats on this study died.

Clinical Observations (Tables 1 and 5):

Shortly after initiation of exposure, all animals went through a brief period of
hyperactivity before becoming prostrate. No other findings were noted during exposure.

There were no toxicologically significant observations noted at one hour post-exposure.

There were no toxicologically significant clinical observations noted during the 14-day
post-exposure observation period.

Body Weights (Tables 2. 3, 6 and 7):

One female lost 9 grams and another lost 3 grams from day O to day 3. Both animals
had surpassed their day 0 weight by day 14. There were no other remarkable body

weight changes.
The following table summarizes the mean body weight data (grams) over the course of
the study:
Group
Sex  _Number _Pre-Exposure _Study Day 3 _ Study Day 7 _ Study Day 14
Males 1 264 274 306 347
Females i 249 249 254 258
Necropﬂ- (Tables 4 and 8):

Four animals (1 male, 3 females) had dark red lungs noted at necropsy. Two females
had cysts on the kidneys, and one female had an enlarged pituitary gland. There were
no other findings at the scheduled necropsy.

-12-
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N IONS:
Based on the data obtained, the LCs, for HFC-236FA was found to be greater than

475,000 ppm when male and female albino rats were exposed for a single period of four
hours under the conditions of this study.

-13-
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PERSONNEL AND REPORT SUBMISSION:
Key Personnel: Robert R. Dahlgren, D.V.M., Ph.D., Diplomate A.C.V.P.

Director of Pathology and Veterinary Medicine

Kerin J. Clevidence, B.S.
Group Supervisor of Gross Pathology and
Developmental Toxicology Laboratory

Report Prepared By:

Q -
Sewf b L A= 11/15/%
David W. Livingston, B.S. Date

Group Supervisor, Inhalation

Report Reviewed By:

D Ve 7, /X’/fé

Benfiett J. Varsho, B.S. Date
Manager of Inhalation Toxicology

Approved and Submitted By:

%Z»ﬂ ([~ -5

Charles E. Ulrich, B.S. Date
Director of Inhalation
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SS E UNIT S
Date(s) Findings Date(s) Findings
Date(s) of Reported to Reported to
—Inspection(s) _ gt Stdy Director | _Management
4/10/96 Body Weights 4/10/96 5/28/96
6/27-28,7/1-2,19/96  Swdy Records (A-1) 7719196 8126196
6/27-28,7/1-2,19/96  Study Records (I-1) 7/19/96 8/26/96

6/27-28/7/1-2,19/96  Draft Report 7119/96 8/26/96

This study was conducted and inspected in accordance with the Good Laboratory Practice
Regulations, the Standard Operating Procedures of WIL Research Laboratories, Inc. and the
protocol and protocoi amendment(s), if any. Quality Assurance findings, derived from the
inspection(s) during the conduct of the study and from the inspections of the raw data and draft
report, are documented and have been reported to the Study Director. A status report is
submitted to management monthly.

The raw data, the retention sample(s), if applicable, and the final report will be stored in the
Archives at WIL Research Laboratories, Inc., or another location specified by the Sponsor.

Oxbocads A ik ) Jighs

Deborah L. Liffle 'Date
Manager of Quality Assurance

-15-




WIL-18%022 DuPont HLO 74-96
DuPont Fluoroproducts

Figure |: Atmosphere Generation and Exposure System
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Tables 1-11

-17-




- DuPont HLO 74-96

1 30vd

5 ALVILSO¥d-

S KLIATLOVS3dRH-
SNO/HOTAVHEE

RNSOANA DNINNG
S dnoyo 3500 NI Y3EHN
1 £ dNOY¥D
0 AVQ  :EONVY FI6VL
..... FTYRH ===

FONIQIONI JO XIVWANS SNOTLVAYESEO TYOINITO
SLV¥ NI V49£¢-O4H 40 XQMIS XOL NOILVIVHNI 3LNOV

1 378Vl

SLONGOY0N0NT  INOINA: YOSNOIS
220681-1IM: "ON LD3N0Ud




DuPont HLO 74-96

JANSOJXI ONTING

AR L AR 0L i
ALIATLOVEEdAH-
SND/¥0IAVHZE

dNO¥D 3500 NI Y3EWNN

4 - dNodd
0 Avd < J0NVY 18V

Jvd

JONZQIONI 40 XYVIWWNS SNOILVAY3SHO TWOINITO
SIVd NI VJ9€Z-D4H 30 XANIS XOL NOILVIVHNI 3InOV
1 31Vl

SIONQoYdoroNTd LNOdNA:YOSNOS
£20681-"1IM: "ON LDAN0Y¥d

19




DuPont HLO 74-96

S ASJOMOEN TVNINMEL-
NOILISO4SIA
S SNOIIVAYNESEO TVOINIT INVOLJINOIS ON-
TVHRION
S dno¥o 3S00 NI ¥3EWNN

1 00

¥l AVA OL 1 Xvd $FONVY 318VL
..... FTVH ===--

AONIATONI 30 XMVIWNS SNOILVAM3SHO TVOINITO SIONA0YONONTS INOANA: YOSNOAS
£ Govd SIVY NI V39€Z-04H 30 XGNIS XOIL NOLIVIVHNI ILNOV ZZ0681-TIM: “ON 103rodd

1 318Vl

20




DuPont HLO 74-96

4 ¥va 1337 -ONIEevOs-
4 4va IHDI¥ -ONIBEvIS-
‘ F50N/SUVA/SaRE

S XS40MOaN TVNIWMAL-
NOILISO4SIq

S SNOLLVAYESEO TVOINITO INVOIJINDIS OR-
TVIRION

S dNoYD 3800 NI JIBANN

1 <dNoYd
Y1 AVa OL 1 Xvd $3DNVY IV

FONZQIONI 30 RMVIWANS SNOILVAYASHO TVOINITO SIONA0YOYONTd INONA:YOSNOIS
b 3ovd SIVY NI V39€Z-04H 40 AQNIS XOL NOILVIVHNI 3LAOV Z20681-"1IM: "ON LOJN0dd
1 378Vl

21




DuPont HLO 74-96

S N
g°sl ‘a's
“LYE NVEH
bl
S N
1°11 ‘q°s
*90¢ NV
L
S N
5L ‘a-s
7% NYEH
£
S N
£g ‘a°s
%92 NV
0 Xva
Wdd 90Z°9SY :dn0¥D

Jovd

SNVEA 40 X4VIANS - (SWVY¥D) SIHOIEM Xa0d
SLVY NI Vi9E€Z-DdH 4O XANIS XOL NOILVIVHNI 3LNOV
¢ VL

SIONAOYdOUONTd LNOJNG: YOSNOIS
2Z0681-1IK: "ON 1J3N0Y¥d

22



DuPont HLO 74-96

1A

[4

SNVEA 30 XIVINS - (SWVY¥D) SIHDIAM Xaod
SIVY NI Vd9€Z-04H JO XGNIS XOL NOLLVTVHNI 3LOOV

SIONA0YdOY0NTd INOANG: YOSNOIS
2206Q1-1IM: "ON LOJro¥d

23




OuPont HLO 74-96

S N
6°s *qa-s
‘1Y NV
¥1 0L £
S N
LS ‘as
1€ NV
L 0L ¢
S N
gy ‘as
11 Ny
€ 010 Iva
Wdd 90Z°9sYy 1dno¥o
= FTYVH -
SNVAW J0 IIVIWWNS - (SWVYD) SNIVD IHOIAM Xaod SIINGOYAONONTI INOJNA:YOSNDIS
I 3V SIVY NI V39EZ-03H 30 XANIS XOL NOILVIVHNI 31NOV 2Z06Q1-"1IM: "ON 103N0ud

£ 37Vl




DuPont HLO 74-96

S N
8's ‘a‘s
'y NV
y1 OL L
S N
9°1 *‘q-s
S NV
L O0L¢E
S N
1'9 ‘as
‘0 NVEH
¢ 0LO0 Avd
Wdd 90Z°‘9sy 1 dnoYH

— SNVAW J0 XVINS - (SWv¥D) SNIVD IHOIAM Xdod
d SIVY NI V49€2-04H 30 XANIS XOL NOILIVIVHNI ILNOV
€ 318Vl

SLONG0¥doY0NTd INOJNA- YOSNOIS
Z20681-TIM: "ON LO3rOY¥a

25




Rdd 90495y -1

SANSSIL GENIWVXA TV - (anN3sE0 SIONVHO INVOIJINDIS OM O

e
qEuvIa-

XGVLINLId

N Mva-
(SIVAIV a2y Mva-
SOoNM

(S)IsKo-
SAINAIA

CIZINVHING XTIVNIRMEL STVRINV 30 Y3aWnN
dNOYD 3S00 NI STIVKINV JO ¥3dWNN

== ZIVHId --

S
S
!

=== dTVR

T - dNoY¥d

T 39vd

KIVWANS GONIAIONI SNOILVAYMASHO XSJO¥JEN SSO¥D
SLVd NI V49EZ-D4H 40 XANIS XOL NOIIVIVHNI 3LNOV

ASAOYIOEN QITNAIHOS

b Iavl

SIONACYdOYONTd INOJNG:YOSNOIS
220681-T1IM: "ON LDEN0¥d




TIVKES = d TIVA = K 3000 X3S
TYANES = § AIVNAGOW = Z IHOIIE = | LNASEMd = 4 $3A00 AQVED

DuPont,HLO, 74-96

d 1 45658y
d 1 J 4658y
d 1T J 26589
d 1 Jd16s8Y
d 1 J88sgy
d 1 W Sgsgy
d 1 W €gsgy
d 1T K658y =
d 1T K 8LseYy o
d 1 W LS8y BIVIIS04d
d 1 3658y
d 1 3 yb6sgy
d 1 2658y
d 1 Jd 1658y
d 1 J88ssy
d 1 W Ssgsgy
d 1 HEgsgy
d 1 K658y
d 1 W essy
11 W LLsgh ALIALIOVY3JXH
0 4oy TVHINV NOLLVANISEO
a7 XS 0 : AVd XAOIS
FANSOAXT HNIUNG
SNOILVAYASE0 TVOINIT) 30 XLINEAZS NV EONSAIONI SIONAONA0NONTI INOANG:YOSNOAS
1 a39vd SIVY NI V39€Z-0dH 40 XANIS YOI NOLIVIVHNI LMV ZZ0681-"T1IM: "ON 1J3r0¥d

S 3Vl



VWA = 4 FWK = W 3000 X28
TYANES = € ALVIEAOW = ¢ JHOT'IS = 1T LNESEMd = 4 3000 3av¥d

DuPont{HLO} 74-96

ddd T 3 88s8Y 4va 1471 -ON1edavoe
dddddddd T g 8858y 4Va JHOTY -ONIEBvoe

d S658Y
d %658y
d 2658y
d 1658y
d 8858y
H $8S8Y
W €8S8Y
W 6458Y

W 8458%
W LLS8Y RSdOUOEN TVNIKEEL

e o o4 o ot T o ot o= o=t

J S6SgYy
d 4658y
4 2658Y
d 1658y
4 8858y
W SB58Y
W €gsgy
W 6/58%

N 8.S8%
W 4458 SNOIIVAYISHO TVOINITO INVOIJINDIS ON

O Py Do O
Oy Bs Dy Qu

D D Qs By O B4 By By Qe
Oy Dy D Do

s O Oy B O 4 Py By Qe Ba O B0 D By B0 Da D O P
Qe D4 B Do Do Oy By Dy P
Do Da Qo Dy D 0 By Dy Dy
Dy Q4 By By By Q0 O Q) D B
e B Qo D D Q4 D Oy By D
B Oo Do O B B4 O B Oy D
s O O D2 Bu Os Ou Q2 Q4 O
Bs B Oy Oy By O Oy D O O
0y 80 Oy Do Py Da Do D4 O O
= et et et = e Tt ol et ot

B Qs By Do B
Qs Qu Do B B
By Qu Ry Du Oy

068L9SYECTT dNOYD TVRINV NOILVAYISHO
14 JONVY 30 Xvd / X3S yl OL 1 -3ONVY XV@ RONLS

[4

dovd

SIONGOYdONONTd INOANA: BUSNOIS

SNOILVA¥ASHO TVOINIT) 40 ALIY3A3S ANV JONIJIONI
ZC068T-"TIM: "ON JO3N0¥d

SIVY NI V49€2-04H 40 XGMIS XOL NOILVIVHNI LDV
S VL

28




. DuPont HLO '174"‘5*'6

S S s S N
8°st 131 S°L €8 ‘a’s
"Lyt *90t /X4 1 NVaH
K74 "1et ‘98¢ T SBSBY
A2 "€62 992 96z €858y
*16¢€ €1g i) /A4 ‘49z 6LS8Y
"19e *T0€ ‘042 , "85  8L58Y
"LEE *10¢ /24 *qT  LLSBY
TVHINV
t L € 0 Xva

Wdd 904°9sy  :dnO¥D ITVW

(SWV¥D) SIHOIEM XG0d TVNAAIAIANI
SIVY NI V39€Z-0dH 30 XANIS XOL NOIIVIVHNI 31OV

9 I™VL

SIONAOYA0N0NTA INOJNA:¥OSNOIS

ZZ0681-1IM: 'ON LJdrodd

O
e



DuPont HLO 74-9

S S S S N
6'S 8°s 8y 0°L ‘a's
114 452 ‘692 74 NVER
174 AT 3174 Oy S6SgY
€92 T4 *152 KT
492 *GST "6Y¢ ‘g6z 2658y
*05¢ ‘hhe 474 '0bz  1688Y
L4 652 A4 ‘67¢ 8858y
TVHINV

! L € 0 iva

Wdd 90, °9Sy :dN0¥O FTVWII

(SWVYD) SIHDIAM X008 TYNAIAIANI

SIVY NI V39E€Z-0dH 40 XANIS XOL NOILVIVHNI 3LNOV

9 IJEvVL

SLONGOYACNONTd LNOJNG: YOSNOIS

220681-"T1IM: "ON LJ3r0yd

30



DuPont HLO 74-96

S s 5 N

6°s LS £y "q's

"Iy 1€ ‘11 NV
‘18 g3 yT S8sey
“6¢ L2 0T €858y
"g€ "6¢ 01 658y
"OY 1€ °ST 9LS8Yy
"9f ‘62 "y =
TVHINV

¥l OLL £ OLE € 0LO Avd

Wdd 90£°9Sy  :dNO¥D FTIVW

(SWv¥D) SNIVO IHOIAM XQ0d TVNAIAIGNI
SIVY NI VA9€¢-OdH J0 XANIS XOL NOIIVTIVHNI 3LNOV
L VL

SLONA0YdONONTS LNOdNA - YOSNOIS

220681-1IM: "ON 103rodd




DuPont HLO 74-96

WO D~ 2"
t [Fa)

Newse wna?
=g
(A

J0vd

Wdd 90, °9sY

(SWV¥D) SNIVD IHOIGM XQ0€ TVAQIAIGNI

<dNOY¥D ITVIWAd

1 0L ¢

SLVY NI VA9EZ-OdH 30 XANIS XOL NOLIVIVHNI 3LMOV
L JVL

L OLE € o010 g

SLONA0YHON0NTd LNOANA: YOSH0OdS
2Z0681-"TIM: "ON LOAroud

32



DuPont HLO 74-96

INBSRd-d ‘GINIVR-€ ‘BLVIBAOW-Z ‘IHDIS-1 G0 AAVED SS0¥H

¥30aVI XMVNINN
VEHOVEL SANVID GIONAHL ANV'ID SNWKHL SAISAL
HOVHOIS N3T'3S NINS STISIA WNIKES
SANV'ID JUVAL'IVE JIVISMd  © XMVLIINLIG SVRIONVd
ANV XHVIBIVH SONNT T ‘BAON HAWAT ¥3AIT
SAINAIN JMVEH SHXY SNOVHAOS3
SEAINAAIAI4E ANTISTINI NIVYE  SANV'ID ‘TVNTIAV:SSO¥D QIANISHO STONVHD
INVOIJINDIS ON
aavyo
YU :XVQ XANIS 96/L1/%0 SHIVEA 40 3IVa 96/L1/9%0  HINZ Q3INATHOS TV Rdd 904°0SY :1 dNO¥D £L/S8%  ‘ON TVRINV
SNVIMO 40 NOIIJIN¥OSEA SSO¥D TVNAIAIGNI SIONGOYdONONTd INOJNA: YOSNOAS
I 39vd SIVd NI V49€2-0dH 30 XANIS XOI NOILLVIVHNI LoV Z206QT-"1IM: *ON 1JEN0¥d

8 3Vl

g
(ap)



- DuPont HLO 74-96

INISTd~-d ‘ODRIVR-E ‘ALVEAR=-Z ‘IHDIIS-T 3400 3AVED SSO¥D

Yaaavd XMVNIEN
VEHOVYL SONV'TD QIOYAHL ANYID SNIWKHL SIISIL
HOVWOLS NIT'dS NINS STTOISAN VNIWES
SNV KIVAI'TVS dIVISOUd © RYVLINLId SVAMONVd
RVED XUVIRVH SONNT W ‘3QON HAWAI IAIT
SKANAIA JIVaH SdRd SNOVHAOSd
SaqINAAIAIda ANILSIINI NIVYE  SONVIO TVNRYQV:SSOYD (QIA¥ISHO SIONVHO
INVOIJINDIS ON
Javdd
Y1 :AVQ XQNIS 96/(1/%0 SHIVAQ 30 3Lvd 96/L1/%0 HINA GINAIHOS JIVR Wdd 902°9Sy :1 dn0¥D 8.8y  “ON TVINV
SNVOMO 4O NOILJI¥OS3Q SS0D TVNAIAIANI SIONGOYJONONTS INOJNA S YOSNOIS
¢ 3vd SIVY NI Vd9€2~DdH JO AGNIS XOL NOILVIVHNI 3LNOY 220681~1IM: "ON 1D3r0ud

8 IVl

34




DuPont HLO 74-96

INISTYd-d ‘CDRIVH-€ ‘BLVYBI0H-Z ‘IHDIIS-1 3000 3AV¥D SS0¥D

430avId RJVNINN
VEHOVIL SANVTD QIOYZHL ANV'ID SPWAHL SILSIL
. HOVHOLS N3Z'lds NINS SIIOISIA TVNIWES
SANVTIO ZMVAI'VS ALVISO¥d " KYVLINLId SVRYONVd
RV'ID RYVIHVIK SONNT "3 ‘300N HAWKT AL
SKANALH JYVaH Saxa SNOVHA0Sd
53dIKXaIa1Id3 ANILS3INI NIV SONVID TVNRIAV:SSOHD (JJAYISEO SIONVHO
INVOIJINDIS ON
aavio
YT :RVA XANLS 96/L1/%0 ‘HIV3A 4O ALVd 96/41/%0  HIN3 QIINATHOS JTVH Wdd 904°9Sy :1 dno¥D 64S8%  'ON TVWINY
SNVO¥O 40 NOIIJI¥OS3d SSOYD TVNAIAIGNI SIINA0YONONTd INOdNA:¥OSNOJS
¢ 3ovd SIVY NI V49E2-DdH 30 XQNIS XOL NOILVIVHNI 3Inov 220681-"TIM: "ON 13r0ud

8 VL

35




- DuPont HLO 74-96

36

INISTHd~d ‘ADMVR-€ ‘ALVIEAOR-Z ‘IHOINS-1 3000 3AVYH SSOUD

43AAVIE XYYNINN VIHOVML  SANV'ID QIOMAHL ANVID SNWEHL
SAISHL HOVHOLS N331dS NINS
STVISIA TVNIKES SANV'ID XYVAIVS CARARS 0 XIVLINLIZ
SYRIONVd  ONVTD XIVIGVH 3 ‘3AON HAWKT YIAIT
SKANATH Divay SAKd SNOVHAOS
SAAINAAICIA ANIISIINI NIVYE SONVID TYNTMAY:SSOND (IAYESHO SHONVHD
INVOIAINOIS ON
. S2E0T TV “4IITNVIA NI WA € OL T ‘TVYIAZS
d (S)VMV QY VA :SS0¥D SONNT
aqvin
bt CAVQ XANIS 96/.1/%0 SHIVAQ 30 31va 96/L1/%0  HING QIINAEHOS ATV Wdd 90/‘0Sy 1 dnoMD €868y  "ON TVWINV
SNVOMO 40 NOILJI¥OS3d SSO¥D TVNAIAIGNI SIONAOYA0NONT INOJNA: YOSNOS
by 3ovd SIVY NI VJ9€2-04H J0 XGNIS ¥OL NOILVIVHNI JLNOV 2206R1-"T1IM: *ON 1D3r0¥d

9 vl




DuPont HLO 74-96

INGSTNd~d ‘CDRIVR-E ‘IIVYEAOW-¢ ‘IHDITS-1 3300 3avyD SSOND

J30avid XYVNIN

VEHOVYL  SONV'ED QIONXHL NVTD SNHAHL SAISAL
HOVWOIS N3I1dS NIJS STIS3A TYNIKES
SANV'ID ZMVAI'IVS AIVIsodd ' XYVIINLI SVRIONVd
ANV TIVIAVK SONNT 3 ‘FAON HIWKT Y3AIT
SKANAIN IMVEH Saxd SNOVHAOS3
SIATHACIAIAE ANIISAINI NIVE SOWT TVNTYAVISSOUD (IAYISEO SIONVHO
INVOTJINDIS ON
3AV4D
yl XVQ KANIS 96/L1/4%0 :HIV3A 30 aIvd 96/41/%0  HINI IMNAIHOS VK Wdd 904°0GY 1 dNnO¥D 68S8y  "ON TVHINV
SNYOMO JO NOILJI¥OSIA SSO¥D TVAAIAIGNI SIONGOYIONONT LNOJNA:YOSNOS
S 3ovd SIVY NI VJ49EZ-DdH JO AGNIS XOL NOIIVIVHNI 3LV ZZ06Q1-"TIM: "ON 103royd

8 IVl




DuPont HLO 74-98§

INESTYd-d ‘ADRVW-E ‘IIVIEAON-Z ‘IHDITIS-T 300D 3aVED SSOUD
SMIALN ¥IAAVIE XAVNIYN

VEHOVYL  SAONV'D QIOYAHL ANVID SOWAHL HOVHOIS
N3T1AS NDIS SANV'ID KYVAI'VS XYVIINLI4
SVAIONYd SHIYVAO  QNV'ID KIVRWVH "3W ‘JION HAWAT
YIAIT SXaNaIy JAVEH S3X3
SNOVHAOSH ANIISHRINI NIVIE SANVIO TYNTYAV:SSOND (IANESE0 STONVHD
INVOIJINDIS ON
SIE0T TV ‘YALINVIA NI WW S OL T ‘"ViIASS
. d (S)VRIV a3 MMVaA :SSOUD SONN'T
aaven
YT SXVQ XONIS 96/L1/%0 HIVIQ JO 3LVQ 96/41/90  HING QINGIHDS  TTVWA Wdd 90,°9Sy 1 dnO¥D 8BSy  "ON TVRINV
SNVOYO 40 NOLLAI¥ISIA SSOMD IVNAIAIANI SIONACYA0YONTI INOJNA:YOSNOAS
9 3ovd SIV¥ NI V49€2-0JH 40 XQNIS XOL NOIIVIVHNI JINOV Z206Q1-TIM: "ON 103roud

8 I8Vl

38



DuPont HLO 74-96

INGSTd-d ‘GDRVH-E ‘BIVYIA0K-Z ‘IHDIIS-T 300 BAVED SSOUH

SMYALN ¥3I0AVIE XYVNI¥N

VEHOVIL  SONVD QIOMAHL ANV'ID SNWAHL HOVWOLS

N3TUdS NDIS SONVID ZMVAI'VS SVRIONVd

SIIYVAO OV KIVIWVH _ SONNT W ‘3AON HAWAT

Y3AIT SXANATY JLIVEH S3x3
SNOVHAOS3 INIISIINI NIV¥E  SONVI) TVNRIQV:SSOND (IAYISEO SHONVHD

INVOIJINDIS ON
d GIOYVING SS0¥D RIVLINLI
4anio
Y1 :RVE XQMIS 96/L1/%0 :HIVAA 30 ALVQ 96/41/%0  HING QIINATHOS JIVHES Rdd 90£°9Sy 1 dnO¥D 16S8Y  “ON TVWINV

L 34

SNYOHO 4O NOLIJINOS3d SSO¥D TVNAIAIGNT
SLVY NI V49€2-04H 3O XQMIS XOL NOILVIVHNI
8 AVL

JLOV

SIDNA0YJ0NONT ENOINA - YOSNOIS
ZZ068T~TIM: "ON L03roud

39



INISId-d ‘QDNVH-€ ‘AIVYEEOW-Z ‘IHDITS-1 :9000 3AVED SSOND

SnyaLn
430Qvd  ZMVNIHN VEHOVIL SONV'E QICYAHL ANVIO SNHXHL
HOVHOLS NIgds NINS SONVTID X¥VAI'VS

. AVIINLI4 SVRIONVd
‘3 "300N HaWX1 YJAIT

SNOVHAOSE INLISAINI

d
d

SEIYVAO  ONV'ID XMVISIVI

JYV3H S3XY
NIVE SONVD T NJ¥AV:SSOND QIANISE0 SEONVHD
INVOIJINDIS ON
S3E0T TV
N MVA :SSOYD SONN'T
LIFT ‘W T X T X 2 ‘ano
(S)ISKD :SS0¥O SXANAIN

3aved
¥l :XVG XQOIS 96/.1/%0 :HIV3Q 30 FIVa

8 3ovd

96/41/%0  HING QIINATHIS  TIVWAI

SNVOHO 40 NOILJI¥OS3d SSO¥9 TVNAIAIGNI

Wdd 904°‘9SY 1 dNO¥D 2658y  "Oh ‘TVWINV

SIONA0YOY0NTd INOINA-:YOSNOIS

SIVd NI V49€2-04H 4O XGNIS XOIL NOILVIVHNI AL1OV 2C0681-"TIM: "ON LO3roy¥d

8 J1avl

o=
g



O
5
(=)
INISTYd-d ‘CIMIVI-E ‘AIVIEA0H-C ‘IHDITS-1 300D 3AVHD SSOHD
SINELN ¥Y3aAVId XNVNDN VEHOVYL
SANV'ED GIOUAHL ANV'ID SNWAHL HOVWOIS NEF'dS
NDNS SONVTIO XWVAI'VS  ©  XYVLINLI4 SYRIONVd
SAIYVAO  ANV'E) RAVIGWVK SONOT “TW ‘3AON HAWKT
Y3ATIT SXANGIN IMVaH S3x3
SNOVHAOSE ANIISAINI NIVIE SONVDD TVNTMAVSSSOND (IANSSHO STEONVHD
INVOLJINDIS ON
Javio
Yl XVA XANIS 96//1/%0 SHIV3EA 30 ALVQ 96/L1/%0  HING GFINGEHDS  TIVWAA Wdd 90,°9Sy 1 dNO¥D #6S8y  "ON 'TVWIRV
SNVOMO 40 NOILJI¥OS3EA SSO¥D TVNAIAIGNI SIDNAoYA0HONTI hﬁaug
6 dovd SIVY NI VJ9EZ-0dH 30 XANIS XOL NOIIVIVHNI 3InOV ZZO6QT~"TIM: "ON 1JEN0ud
8 FIEVL



INGSRd-d ‘QDNVH-€ ‘JIVYIG0W-¢ ‘IHDIIS-1 3400 3AV¥D SSOUD

SYALN
YAV ZMVNINN VIHOVML  SONVIO QIOMEHL ANV SMIRHL
HOVROIS NATUS NIIS SANVIO XMVAI'VS
X4VLIALId SVIMONVd SAIYVA0  ONV'DD RUVIWVH
‘3 300N HAXT ¥AAIT IMV3EH SIx3
SNOVHAOS3 ANTISAINT NIVHE SANVD TVNSNAV:SSOMD (dANSSHEO SIEONVHO
_ INVOIJINDIS ON
$3F0T TIV
d a3y RIVa :SSO¥D SONT
L3371 ‘YALTVIA NI W 2 ‘INO
d (S)ISXD :$S0¥D SKANGTY
Jav40
YT °XVA XGOS 96/41/%0 SHIVAQ J0 3Ivd 96/L1/40  HING GIINCIHDS  TTVWAI Wdd 902°9S% 1 dnO¥D G6SQY  "ON TVWINV
SNVOYO 30 NOLIJINOSEA SSO¥D TWNAIAIGNIT SIONAOYAONONTA INOJNASJOSHOS
ol 3wvd SIVY NI VJOEZ-O4H 40 AGNIS XOL NOIIVIVHNI 3LOOY 2206Q1-"TIMH: *ON 1Jaroud

8 3Vl




NOITIIN ¥3d SIMVd NI NOIIVMINEONOD GUVAWVIS

‘DuPont HLO 74-96

09°0 $(%)A0
$0-365LE° 1 $°a's
20~-32162°2 SNVEH
A 20-3LE62°2 0918692¢ € ‘WI¥L
9%°0 40~30TH0° T 20-34%82°C 20-3EELT°2 9E11662¢E Z WIYL
20-31482°2 891€6£2E 1 WINL o
} <
000°082
20-3ayL62° 895€9412 € WIYL
6€°0 60~32066°8 20-30L0E°2 20-3sg0t°2 Oy06S91Z Z WL
20-3251€°¢ 88996512 1 VIYL
000°005
20-3008¢°¢ 09449601 € WINL
6y°0 yo-aLzii't 20-36182°2 20-36142°2 808E00TT Z ‘WIiML
20-36£62°2 95986801 1 VIYL
000°052
(%)°A°0 ‘as VEIV/IAV NVEW VIV/ IRV VRV ARV QIVANVIS
96/2/% NOLIVMEITYD 40 3Lvd
YIVA NOIILVHEITVD HAVYDOLVWOYHD SVD SIONAOYIONONT INOANG: YOSNDAS
3vd SIVY ONISTV NI Vd49€Z-0dH 30 XANIS XLIDIXOL NOLLVTIVHNI 3INOV ZZ0681-1IM: *ON 103N0Yd

6 31Vl




NOI'TIIW ¥3d SIMV4 NI NOILVMLNEIN0O
NOLLVALNEONCO = "ONOO ‘M3EHIN = ON ‘¥3EWVHO = "HO

~ DuPon: HLO 74-96

o1 H
FAN (%80
yE9‘€e _ as
90L°9SY i
595 9hYy 00240
66155y 0£:£0
Y99° LYy 00:£0
816°LSY SH:Z0
3&8« ommmc
z6Li8Ly 00320
o11‘gsy 0£:10
086°LSY 00:10
662°sLy 0£:00
yhyG‘ ZoY 01:00

*ONOO
aI0OV T *ON *HD
I :dNo¥d
96-€-% :3IVA UNSOdX3 0 :AVd XGNIS ¥0d SNOILVYINHEONOD
VIVA NOIIVYINZEONOO F1dWVS TVNAIAIGNI SIONGOYIONONTI ,so%eggm

T a39vd SIVY ONISTV NI V49€2-DdH 30 XANIS ALIDIXOL NOLLVIVHNI 3INOV 220681-"1IM: "ON 102r04d

01 3Vl




PAGE
OXYGEN CONTENT (%)

RELATIVE HUMIDITY (%)

TABLE 11

ACUTE INHALATION TOXICITY STUDY OF HFC-236FA IN ALBINO RATS

CHAMBER ENVIRONMENTAL CONDITIONS

TEMPERATURE (°C)

. $WIL-189022
SPONSOR :DUPONT FLUOROPRODUCTS
M)

TIME (HH

PROJECT NO

MOMN MO DT O OOOT

NA NN == OO vt
O O N 0NN NN QNN N NN

NN TOO=INOMNN
N T OO N N N

'\"‘"‘““’mmcﬂqﬂmm

SEER R EE T

388°38°88°38

8855358888883

11@%555iéth f{1;()ﬁ5?££"S§f5s§7'

21.5
5.33
24.79
12

42.0
9.16
21.81
12

4.57
17.92
12

25.5




DuPont HLO 74-96
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Study Number: WIL-189022
PROTOCOL AMENDMENT I
Sponsor: E. 1. du Pont de Nemours and Company

A. Title of Study: -
Acute Inhalation Toxicity Study of HIFC-236FA in Albino Rats

B.
ate: April 3, 199€
B. ate: April 17, 1996
ate: July 31, 1996
C.
1) To update study schedule data.
Approved By: Prepared By:
DuPont Fluoroproducts WIL Research Laboratories, Inc.
P.O. Box 50 ~ Ashland, OH 44805-9281
Newark, DE 1971(:&/8_“”'_
I. Brock, Ph.D. Charles E. Ulrich, B.S.
Sponsor Representative Study Director
2- b -Qb e-1-7
Date Date

WIL RESEARCH LABORATORIES, INC. A Subsidiary of Great Lakes Chemical Co
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For

DuPont Fluoroproducts
P.O. Box 50
Newark, DE 19711

By

WIL Research Laboratories, Inc.
Ashland, OH 44805-9281

March 7, 1996

WIL RESEARCH LABORATORIES, INC. A Subsidiary of Great Lakes Chemical Corporation, Ashiand, OH 44805-9281 (418) 289-8700
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6 N ALBINO RATS

Todetcmmeﬂmacumilﬂnhﬁonmedhnkthaloommﬁonmcg)mdevahmpoml
adverse effects of the test material when administered as a single, four-hour inhalation exposure
to rats.

This protocol has been designed and the study will be conducted in compliance with the
Organization for Economic Cooperation and Development (OECD) Guidelines for Testing of
Chemicals, Section 403.

. PERSONNEL INVOLVED IN THE STUDY
A. Sponsor Representative

William J. Brock, Ph.D.
Study Monitor

B. Smudv Di T

Charles E. Ulrich, B.S.
Director of Inhalation Toxicology

C. Deputy Director

Christopher P. Chengelis, Ph.D., D.A.B.T.
Senior Toxicologist

1. James L. Schardein, M.S., A.T.S.
Director of Research

2. Loren W. Severs, M.S.
Manager of Analytical Chemistry

3. Ronald E. Wilson, B.S.
Director of Informational Systems

4. John F. Knapp, B.S.
Manager of Pharmacy

5. Sally A. Keets, A.S.
Manager of Vivarium

Page 2 of 9
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WIL-189022
Acute Inhalation Study in Rats

6. Deborah L. Little
Manager of Quality Assurance

7. Kerin Clevidence, B.S.
Group Supervisor - Necropsy

8. Robert R. Dahigren, D.V.M., Ph.D., DWACVP
Director of Pathology and Venennary Medicine

9. David W. Livingston, B.S.
Group Supervisor - Inhalation

.

B. sed Experimental Termination Date: To be added by protocol amendment.

Proposed Audited Draft Report Date: To be added by pr&mol amendment.

IV. TEST MATERIAL DATA

A. Identification: HFC-236FA

B. Lot Number: To be provided by Sponsor.

C. Purity: To be provided by Sponsor.

D. Stability: To be provided by Spoasor.

E vsi ription: To be documented by WIL Research Laboratories, Inc.

F To be provided by Sponsor.

G See attached Material Safety Data Sheet.

A. Species: Rat
B. Strain: - Cri:CD®BR, Spraque-Dawley derived
Page 3 0of 9
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Acute Inhalation Study in Rats

V. TEST SYSTEM (continued)

r‘

D.

Source: The Charles River Breeding Laboratories, Inc.

9801 Shaver Road
Portage, MI 49081

Number on Study: Minimum required to establish LC,,; five males and five
females per group.

Approximate Weight: 200 to 300 grams at initiation of exposure, + 20% of the
mean for each sex.

Approximate Age: Young adult

Identification System: Animals will be uniquely identified by 2 metal eartag

displaying the animal number. Individual cage cards will be
affixed to each cage and will display the study number,
group (exposure level), animal number, sex and the dates of
animal arrival and initiation of exposure.

Justification for Selection:  This species and strain is generally recognized to be
appropriate for acute inhalation studies.

The animals will be individuallv housed in suspended wire-mesh cages in an
environmentally controlled room. The cages will be elevated above cage-board or other
suitable material which will be changed at least three times each week. The cages will be
subject to routine cleaning at a frequency consistent with maintaining good animal health.

Envi tal Condi

Controls will be set to maintain temperature at 72° + 4°F and relative humidity at
approximately 30-70%. Fluorescent lighting controlled by light timers will provide
illumination for a 12-hour light/dark photoperiod. Temperature and relative humidity will
be recorded -once daily.

Page 4 of 9
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C. Drinking Water

Municipal tap water will be available ad libitum. Filters servicing the automatic watering
system are changed regularly according to Standard Operating Procedures. Water
supplying the laboratory is analyzed for contaminants according to Standard Operating
Procedures to ascertain that none are present at concentration that would be expected t0
affect the outcome of the study.

D. Basal Diet

Purina® Certified Rodent Chow® #5002 will be offered ad libitum during the study.
Periodic analyses of the certified feed for the presence of heavy metals and pesticides are
performed and provided by the manufacturer to ensure that none are present at
concentrations that would be expected to affect the outcome of the study.

VL. EXPERIMENTAL DESIGN
A. Animal Receipt and Quarantine

Each animal will be inspected by a qualified technician upon receipt. Animals judged to
be in good health and suitable as test subjects will be placed immediately in quarantine for
a minimum of seven days. All animals will be sexed, weighed and permanently identified
with an eartag.

During the quarantine period, each animal will be observed twice daily for changes in
general appearance and behavior. Prior to initiation of exposure, those animals judged to
be suitable test subjects will be identified.

B. Randomization

Animals will be ordered specifically for this study or selected from a colony maintained
for acute studies. The animals will be selected based on the body weight requirements and
on the appearance of general good health.

Formal randomization will not be required when only one exposure is to be conducted on
a given day.- However, when more than one exposure is to be conducted on a given day,

thenthearﬁma!sselectedbasedonbodyweigh:andappemnceofgoodhealmwiﬂbe
formally randomized, using simple randomization, into the requisite groups.

Page 5 of 9
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A minimum of three exposure levels is recommended to establish a defined inhalation
LCs. These levels may be selected based on range-finding study results or in 2
progression utilizing the 5.0 mg/L (825 ppm) level as one of the levels in the defined
LCs study. In either case, a total of three levels (minimum) will be conducted for
determination of a definitive LC,,.

Five males-and five females per treatment group will be employed unless specified
otherwise by the Sponsor.

2. Treatment Regimen
Animals will be exposed to the test atmosphere for a single, four-hour period.

The route of administration will be whole-body inhalation exposure since this is the
anticipated route of human exposure.

E. Exposure Methods

Exposures will be conducted in all glass or stainless-steel and glass whole-body exposure
chambers. The chambers will be operated under dynamic conditions where the chamber
ventilation air is supplied either from a HEPA and charcoal filtered air source, from
filtered room air or from an in-house compressed air source.

Air flow rate through the chamber will be such that there will be at least 12 air changes
per hour. Average chamber temperature and relative bumidity will be 22 4+2°C and 40-
70%, respectively. These parameters will be monitored continuously and recorded at
approximately 20-minute intervals during each exposure. Oxygen content of the exposure
atmosphere willbemeasuredduﬁngtheme&odsdevelopmemphaseofmesmdyandwm
be at least 19%.

All animais will be caged individually during the exposure. Food and water will not be
available during the exposures.

Page 6 of 9

53




WIL-189022
Acute Inhalation Study in Rats

DuPont HLO 74-36

The test material will be generated as a vapor tmosphere. Details of generation system
methodologies cannot be defined until the exposure levels are defined and the physical and
chemical characteristics of the test material are known. Therefore, this information will
be recorded in the data records after preliminary methods evaluations are conducted.

Exposumconcenuaﬁonswﬂlbemcasumdbyanappmpﬁateanalyﬁcalmethod(gas
chromatography, total hydrocarbon analyzer or gas phase infra-red analyzer). All
results will be evaluated in terms of the actual measured concentrations. At least four
(4) determinations will be made during each exposure.

Aerosol particle size determination will not be required for this study.
VIII. EXP NT, BSERVATION

A. Viability and Clinical Observations

During the exposure, those animals visible through the chamber windows will be observed
for pharmacotoxic signs and mortality at least once, approximately midway through the
exposure. All animals will be observed for mortality and pharmacotoxic signs on removal
from the exposure system. The animals will be observed daily thereafter for 14 days for
pharmacotoxic signs and twice daily (morning and afternoon) for mortality. If signs are
present at the end of 14 days of observations that may be related to the test material, then
the observation period may be extended until such signs are no longer present or are
obviously irreversible (additional cost will be incurred).

B. Body Weights
The body weight of each animal will be determined immediately prior to exposure on day

0, and on days 3, 7 and 14 (termination). In addition, animals that die on study will be
weighed.

Page 7 of 9
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IX. GROSS PATHOLOGY

XIV.

pentobarbital solution. A gross necropsy examination on major organ systems of the cnmal,
thoracic and abdominal cavities wﬂlbecon&mdonaﬂanhnalsfoundde&doratmimm.

DETERMINATION OF 1Cs,

At the termination of the project, all data will be collected and the acute inhalation toxicity of

the test material will be determined by an appropriate method. If possible, an LC,, value with
95% confidence limits will be calculated by the method of Litchfield and Wilcoxon.

REPORT

The final report will include the following: summary, objective, test material identification and
receipt, method of test atmosphere generation and characterization, observations, mortality,
body weights, gross necropsy findings and an estimated or calculated LCs. Two copies of the
final report will be provided approximately ten weeks following completion of the study.

QUALITY ASSURANCE

The study will be audited by the WIL Quality Assurance Unit while in progress to assure
compliarice with OECD Good Laboratory Practice Regulations, adherence to the protocol and
to WIL Standard Operating Procedures. The raw data and draft report will be audited by the
WIL Quality Assurance Unit prior to submission to the Sponsor to assure that the final report
accurately describes the conduct and the findings of the study.

All original raw data, as defined by WIL SOPs and the applicable GLPs, will be maintained
in permanently bound notebooks or in loose-leaf notebooks and at study completion will be
stored in the Archives at WIL Research Laboratories, Inc.

WORK PRODUCT

Sponsor will have title to all documentation records, raw data, slides, specimens, or other work
product generated during the performance of the study. All work product including raw paper
data, magmﬁcﬂlyemodedmcordsandspecimenswﬂlbemmimdﬂnochargeforapui@af
six months following issuance of the final report in the Archives at WIL Research Laboratories,
Inc. Thereafter, WIL Research Laboratories will charge a monthly archiving fee for retention
of all work product. All work product will be stored in compliance with regulatory
requirements.
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o ~ DuPont HLO 74-96
WIL-189022 o
Acute Inhalation Study in Rats

This study will comply with all applicable sections of the Final Rules of the Animal Welfare
Act regulations (9 CFR). The Sponsor should make particular note of the following:

1. The Sponsor signature on this protocol documents for the Study Director the Sponsor’s
assurance that the study described in this protocol does not ily duplicate previous
experiments. .

2. Whenever possible, procedures used in this study have been designed to avoid or minimize
discomfort, distress or pain to animals. All methods are described in this study protocol
or in written laboratory Standard Operating Procedures.

3. Animals that experience severe or chronic pain or distress that cannot be relieved will be
painlessly euthanized as deemed appropriate by the veterinary staff and Study Director.
The Sponsor will be advised by the Study Director of all circumstances which could lead
to this action in as timely a manner as possible. -

4. Methods of euthanasia used during this study are in conformance with the above-referenced
regulation.

XVII. PROTOCOL APPROVAL

DuPont Fluoroproducts WIL Research Laboratories, Inc.
P.O. Box 50 Ashland, OH 44805-9281
Newark, DE 19711

a

Charles E. Ulrich, B.S.
Study Director

ey 7 ¢4
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DuPont HLO 74-96

DuPont Page 1
Material Safety Data Sheet :

HFC-236fa
609SFR Revised 4-AUG-1995 Printed 20-MAR-1996

CHEMICAL PRODUCT/COMPANY IDENTIFICATION

Material Identification

CAS Number : 690-39-1
Formula : CF3-CH2-CF3
CAS Name :1,1,1,3,3,3-hexafluoropropane

Tradenames and Synonyms

HEXAFLUOROPROPANE
CC0610

Company Identification

MANUFACTURER/DISTRIBUTOR
DuPont
1007 Market Street
Wilmington, DE 19898

PHONE NUMBERS .
Product Information : 1-800-441-7515
Transport Emergency : CHEMTREC 1-800-424-9300
Medical Emergency : 1-800-441-3637

COMPOSITION/INFORMATION ON INGREDIENTS

Components
Material ) CAS Number 3

HAZARDS IDENTIFICATION

Potential Health Effects

INHALATION

1,1,1,3,3, 3-HEXAFLUCROPROPANE

Based on animal data, this material may cause: Suffocation, if air
is displaced by vapors. Irregular heart beat with a strange
sensation in the chest, “heart thumping®, apprehension,
lightheadedness, feeling of fainting, dizziness, weakness,
sometimes progressing to loss of consciousness and death.

SKIN CONTACT

1'1'1'3'3'3-‘mm
Frostbite, if liquid or escaping vapor contacts the skin.
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Material Safety Data Sheet ;

. (HAZARDS IDENTIFICATION - Continued)
EYE CONTACT

1,1'1'3 3'3—W
"E‘tostbite—like" effects may occur if the liquid or escaping
vapors contact the eyes.

INGESTION

1,1,1,3,3,3-EEXAFLUOROFPROPANE
Not a probable route of exposure.

Carcinogenicity Information

None of the components present in this material at concentrations
equal to or greater than 0.1% are listed by IARC, NTP, OSHA or ACGIH
as a carcinogen.

-- i
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FIRST AID MEASURES

First Aid
INHALATION
If inhaled, immediately remove to fresh air. Keep person calm.
If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Call a physician.
SKIN CONTACT

Flush area with lukewarm water. Do not use hot water. If
frostbite has occurred, call a physician.

EYE CONTACT

In case of contact, immediately flush eyes with plenty of water
for at least 15 minutes. Call a physician.

INGESTION

Ingestion is not considered a potential route of exposure.

FIRE FIGHTING MEASURES

Flammable Properties
Will not burn. Not a fire or explosion hazard.

Hazardous gases/vapors produced in fire are hydrogen
fluoride.
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6095FR Page 3

- DuPont
Material Safety Data Sheet
(FIRE FIGHTING MEASURES - Continued)
Extinguishing Media
Use media appropriate for surrounding material.
Fire Fighting Instructions

Wear self-contained breathing apparatus. Wear full protective
equipment. Cool tank/container with water spray.

ACCIDENTAL RELEASE MEASURES

Safeguards (Personnel)
NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSOMNNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTIVE BQUIPMENT during clean-up.
Keep upwind of leak - evacuate until gas has dispersed.
Accidental Release Measures

Ventilate area before reentering.

HANDLING AND STORAGE

Handling (Personnel)

Do not breathe gas. Do not get in eyes, on skin, or on clothing.
wWash thoroughly after handling.

Handling (Physical Aspects)
Keep away from heat, sparks and flames.
Storage

Keep container in a cool place. Keep container tightly closed.

EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Controls
Use only with adequate ventilation. Keep container tightly closed.
Vapors of the compound are heavier than air, posing a
hazard of asphyxia if they are trapped in enclosed or low
places.
Personal Protective Eguipment

EYE/FACE PROTECTION

59




DuPont HLO 74-96
6095FR DuPont Page 4 .
Material Safety Data Sheet

(EXPOSURE CONTROLS/PERSONAL PROTECTION - Contimued)
Wear safety glasses or coverall chemical splash goggles.
RESPIRATORS
Wear NIOSH/MSHA approved respiratory protection, as appropriate.
PROTECTIVE CLOTHING

Wear impervious clothing, such as gloves, apron, boots, or whole
bodysuit as appropriate. ' .

£ Exposure Guidelines

Exposure Limits
HFC-236fa
PEL {OSHA)
TLV  (ACGIH)
AEL * (DuPont)

None Established

None Established

1000 ppm, 8 & 12 Hr. TWA

* AEL is DuPont’s Acceptable Exposure Limit. Where govermmentally
imposed occupational exposure limits which are lower than the AEL
are in effect, such limits shall take precedence.

PHYSICAL AND CHEMICAL PROPERTIES

Physical Data

Boiling Point
Vapor Pressure
Melting Point
Freezing Point

-.7 € (30.7 F)

36 psia @ 25 C (calc’d)
-93.6 C (-136.5 F)
-96.3 C (-141.3 F)

Form Liquefied gas
Color Colorless
Specific Gravity 1.370 gm/cc

STABILITY AND REACTIVITY

Incompatibility with Other Materials

Incompatible with Strong bases, metallic sodium, potassium,
lithium. )

Decomposition

Decomposes with heat.

Hazardous gases/vapors produced are hydrogen fluoride.
Polymerization

Po.ymerization will not occur.
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TOXICOLOGICAL INFORMATION

Animal Data
INHALATION:
4 hour, ALC, rat: > 189,000 ppm.

Single exposure caused: Narcosis. Cardiac semsitisation, a
potentially fatal disturbance of heart rhythm associated with a
heightened sensitivity to the action of epinephrine. Repeated
exposure caused: No significant toxicological effects.
No-Observed-Adverse-Effect-Level (NOAEL): 20,000 ppm.

CARCINOGENIC, DEVELOPMENTAL, REPRODUCTIVE, MUTAGENIC EFFECTS:

Limited studies do not suggest developmental toxicity. Specific
studies to evaluate the effect on female reproductive performance
have not been conducted; however, limited information obtained

...from studies on developmental toxicity do not indicate adverse
effects on 'femhle reproductive performance. Tests have shown that
this material does not cause genetic damage in bacterial or
mammalian cell cultures. No animal data are available to define
the following effects of this material: carcinogenicity.

DISPOSAL CONSIDERATIONS

Waste Disposal

Treatment, storage, transportation, and disposal must be in
accordance with applicable Federal, State/Provincial, and Local
regulations.

TRANSPORTATICN INFORMATION

Shipping Information
NOT REGULATED AS A HAZARDOUS MATERIAL BY DOT, IMD, OR IATA.

OTHER INFORMATION

2

NFPA, NPCA-HMIS

NPCA-HMIS Rating

Health : 1
Flammability : 0
Reactivity : 1
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. {Continued)
Additional Information
Not listed on the TSCA Public inventory. If absent from

the Master inventory use only for applications excluded or
exempted from TSCA.

The data in this Material Safety Data Sheet relates only to the
specific material designated herein and does not relate to use in
combination with any other material or in any process.

Responsibility for MSDS DuPont Chemicals

Address : Bngineering & Product Safety
> : P.O. Box 80709, Chestnut Run
> : Wilmington, DE 19880-0709
Telephone : (302) 999-4946

# Indicates updated section.
End of MSDS

Best Available Copy
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